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The invention relates to power-operated 
window-actuating mechanisms that may be used 
for raising and lowering windows located in any 
structure and finds great utility for positively 
controlling the position of a window in vehicles 
Such as automobiles. 
The invention includes very effective connect 

ing means between a power-transmitting unit 
and a window-actuating member, which connect 
ing means automatically controls the amount of 
force transmitted to the window for moving the 
same from one selected position to another. 
The invention contemplates an organization 

and arrangement of parts that will permit the 
installation of the entire power-operating mecha 
nism with some window regulators of the man 
ually operable type by improved connections of 
the mechanism with the Window glass and the 
door frame. 
The invention includes a window-actuating 

mechanism in which a driving member is power 
driven to establish a driving connection with the 
window-actuating member and in which the 
driving connection therebetween is controlled or 
interrupted by means responsive to a predeter 
mined window load or resistance to the move 
ment of the window by the actuating member. 
The invention embraces a Self-contained 

window-actuating unit including a reversible 
motor operating through a clutch, a window 
moving member to lower or raise the window, 
the clutch being controlled by the reaction 
offered to the movement of the window and is 
SO arranged that when Said reacticn exceeds a 
predetermined value, the clutch is rendered in 
effective, thereby breaking the operating con 
nection between the motor and the window-mov 
ing member. 

It is one of the objects of the invention to pro 
vide a Window actuating mechanism, by means 
of which the window may be held locked against 
jarring that may be caused by the movement of 
a vehicle on the roadway. Moreover, by the 
mechanism of the invention, the window will 
maintain the position in which it is placed, irre 
Spective of undue vibration and when in closed 
position the mechanism will prevent movement 
to Open position by unauthorized persons. 
Another object of the invention is to provide 

a very effective and positive means for auto 
matically controlling the amount of force trans 
mitted to a Window operating mechanism by an 
electrically-operated device without stopping the 
operation of Said device, thereby eliminating the 
use of Overload and limit switches, 
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Another object of the invention resides in a. 

remotely-controlled, power-operated mechanism 
for actuating window operating mechanisms or 
regulators for automobiles which will stop the 
movement of the window in either direction of 
operation when the resistance offered to Said 
movement exceeds a predetermined amount 
which may be of different amounts up or down 
if desired, it being only necessary for the operator 
to merely operate a controlling member such as 
a switch to start and stop said mechanism in the 
desired direction. 
Another object of the invention is to provide 

a very simple and effective electrically-actuated 
window regulator adapted to transfer the window 
from one selected position to another position 
and Vice-versa, by only reversing the rotation of 
its electric motor without the necessity of the 
usual overload and limit SWitches as the motor 
runs essentially under no load when the window 
reaches either position. 
Another object of the invention is to provide an 

electrically-driven window operating mechanism 
adapted to move the window and automatically 
stop said movement when the Window reaches 
the ends of its allowable movement without stop 
ping the operation of its electric driving motor. 
Another object of the invention is to provide 

a self-contained window-actuating unit includ 
ing a reversible prime mover or electric motor 
for imparting translatory movement to a window 
actuator in either direction through a transnis 
sion mechanism operable to stop the movement 
of the Window When resistance to movement in 
One direction is increased but said mechanism is 
adapted to move the window in the opposite 
direction by the reversal of the driving motor. 
Another object of the invention is to provide 

a Window-actuating device including a reversible 
rotatable member for imparting translatory 
movement to a conventional window regulator in 
either direction by a driving connection with a 
reversible motor, which connection becomes in 
effective on Overloads, whereby translatory move 
ment of the window regulator is interrupted 
until the overload is relieved and thereafter 
translatory movement of the window regulator 
can be continued in its former or reverse direc 
tion without the conventional motor resetting 
Operation. 
Another object of the invention is to provide 

a power-operated unit for moving a vehicle Win 
doW between Selected positions including means 
operable When the window reaches a stop or the 
ends of its allowable movement to exert a pre 
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determined force thereagainst and maintain Said 
force to firmly retain the window in Said position 
even after the source of power actuating said unit 
is disconnected. 
Another object of the invention is to provide 

a power-transmitting unit for a window-actuat 
ing member, including connecting means which 
automatically controls the amount of force trans 
mitted to the window for moving the same from 
one selected position to another and wherein no 
adjustment is necessary to compensate for Win 
dow sizes or tolerances in its manufacture. 
Another object of the invention is the provision 

in a window regulator of a driving coanection 
between a reversible electric motor and a men 
ber connected to a Window closure for moving 
the Sane to and from closed position, said driv 
ing connection being effective in either direction 
of rotation of the motor to provide a free-running 
period before the driving Connection loads the 
notor to operate the Window-moving member. 
Another object of the invention is to provide a 

window regulator in Which a member for moving 
the Window is driven by a reversible motor device 
Such as an electric motor through a driving con 
nection or transmission which disconnects the 
motor device when resistance to movement of the 
WindoW reaches a predetermined value, allowing 
the motor to operate freely in the same direction 
as before and retains the predetermined resistive 
force on the window, and which upon reversal 
of the rynotor device will allow the motor device 
to operate freely for a short period to attain sub 
Stantial kinetic energy before the driving Con 
nection loads the motor device to overcome the 
Static loaded condition of the window and move 
the Window in the opposite direction. 
Another object of the invention is the provision 

in a window regulator of a driving connection 
between a reversible electric motor and a linen 
ber connected to a window for moving the same 
to and from closed position, said driving connec 
tion including a lost notion connection which is 
effective in either direction of rotation of the 
notor to provide a free-running period before the 
driving connection loads the motor to operate 
the Window-moving member. 
Another object of the invention is to provide 

a Window regulator in which a driving member 
is driven by an electric motor to establish a driv 
ing connection with a window moving mernber, 
and in Which the electric motor is provided With 
a brief, free-running period before operation of 
the window-moving member takes place. 
Another object of the invention is to provide 

a Self-contained power unit for window regul 
lators which is mounted on a resilient member 
Connected to the door or car frame and has the 
WindoW-noving member directly connected to 
the Window pane, thus Simplifying the installa 
tion and rendering the same highly adaptable for 
conventional Window closure actuating apparatus 
of the manually-operated type. 
A further object of the invention is to provide 

universal connection or articulated clip easily 
attached without Special tools to the window 
pane, thus making possible field or service in 
Stallations to conventional window regulators 
and Whereby the necessity of special glass chan 
nels has been eliminated. 

ther objects and advantages of this inven 
tion relating to the arrangement, operation and 
function of the related elements of the structure, 
to various details of construction, to combina 
tions of parts and to economies of manufacture, 
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4. 
Will be apparent to those skilled in the airt upol 
COasideration of the following description and 
appended claims, reference being inad to the ac 
Coirpanying dra Wings forming a part of this 
Specification wherein iike reference characters 
designate corresponding parts in the several 
Views. 

Referring to the drawings: 
Fig. I is an elevational view of an autoinobile 

... door, partly cut away, to show tine device in 
Corporating the invention applied therete; 

Fig. It is an elevational view, in section, of a 
detail of the window connection; 

Fig. III is an elevational view, partly in sec 
tion, taken at right angles to Fig. II; 

Fig. IV is a perspective view of the attaching 
bracket; 

Fig. W is ail elevational view, partly in section, 
of the actuating mechanism; 

Fig. WI is an elevational view, partly in sec 
tion, of the inechanisin in Fig. W in a different 
position; and 

Fig. WTI is an elevational view, partly in sec 
tion, of a modification of the invention. 

Referring to Fig. i., an autonotive door is is 
shown, having an outer wall 2 and an inner 
frame 6, Supporting an upper frainework S en 
cio.Sing a window opening which may be closed 
by a Sheet of glass i3, resiliently fixed in a cross 
bar 28 and adapted to be moved substantially 
vertically in guides 22 formed in the framework 
it. To prevent cocking and binding, a parallelo 
gran action 24 is provided, as is well known in 
the art, and need not be described in further 
detail. Attached to the cross bar 23, preferably 
adjacent a central location, a stirrup 25 is pro 
vided having Sides 28 and 38 each having short 
fianges 32 on their terminating edges to over 
hang and grip the cross bar 23 as is best seen 
in Fig. I, being pulled tightly down by studs 3 & 
extending through apertures 3S in the web 33 of 
the Stil'rup and threaded into pivotal blocks A3 
positioned against the web 33 and perranently 
Weided thereto to aiign on their inner ends with 
a slot 42 formed in the sides 28 and 33 and the 
Web 88. Positioned in the slot 42 between the 
pivotal blocks 43 is affixed head $3 of a non 
rotatable, left-hand-threaded staff or driving 
member 46, which is adapted to be moved longi 
tudinally by an actuating mechanism is a to raise 
and lower the glass 8. The head g4 is provided 
With a short transverse shaft which forms trun 
nions 49 fitting into apertures 53 of the pivotal 
blockS 40. This provides a pivotal connection 
between the driving nerinber is and the cross 
bar 29, which allows relative movement about 
the trunnions 49 in a plane transverse to the cross 
bar 28 and the glass E8. To prevent fiow of water 
drainage from the glass is along the driving 
member or Staff 45, a fanged rubber shield 52 
is provided to embrace the member 38 to cause 
the drainage to fiow away fron the member 46 
and drop from its depending peripheral edge 52. 
The driving member or staff is extends through 

the actuating mechanism 4.8 and is of a length 
So that its longitudinal movement will allow 
Opening and closing of the window glass 8 in the 
framework 6 without causing disengagement 
With the mechanism 48, which is resiliently 
affixed to a bracket 56 attached to the frame 4 
of the door by bolts cooperating with apertures 
5. The resilient connection is provided by a dis 
tortable or resilient member such as a rubber 
gromnet 58 positioned in an aperture 6G of an 
extension 62 of the bracket 56, as is best seen in 
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Fig. V, and affixed to a threaded sleeve 64 by nut 
66 and lock nut 68. The sleeve 64, in turn, houseS 
the driving member 46 for movement there 
through and is affixed in threaded relation with 
the housing 70 of the actuating mechanism 48. 
This resilient connection allows slight relative 
movement of the whole actuating mechanism 4.8 
about the bracket 56, which holds the mechanism 
in position in the door and forms an anchor by 
which the mechanism is enabled to move the driv 
ing member 46 along its longitudinal axis to raise 
and lower the glass 8, as will be described in de 
tail hereinafter. 
The housing 70 is tubular in form and is pref 

erably concentric with the axis of the threaded 
driving member 46 which extends therethrough. 
Adjacent a central location an internal flange 
T2 is provided in the housing 70 which forms the 
anchor of an internally-mounted helical Spring 
74 which engages the lower side of the flange 72 
at its upper end and extends downwardly to en 
gage at its lower end with the outer race 75 of a 
ball bearing 6 positioned slidably inside of the 
housing 70, being adapted to engage the upper 
end 78 of the sleeve 64 to act as a stop, and urged 
thereagainst by the spring 74. If desired, the 
outer race member 75 of the ball bearing may 
be provided with antifriction means 80 to facili 
tate the sliding relation with the housing 70. 
The inner race member 82 of the ball bearing is 
adapted to cooperate with and journal a sleeve 
84, which is fitted concentrically about the non 
rotative driving member or staff 46 and adapted to 
cooperate therewith by a nut 86 fixedly attached 
to the upper end of the sleeve to form a threaded 
relation therebetween whereby the sleeve When 
rotated about the driving member will be enabled 
to move the driving member or Staff 46 in a de 
sired direction. The sleeve 84 has positioned 
about it a second Smaller helical spring 88 nested 
within the spring 74, contacting at its lower end 
the inner race member 82 of the ball bearing and 
contacting at its upper end a washer 90 adapted 
to bear against a, Spring ring 92 fitted into an an 
nular slot 94 of the sleeve to form an anchor of 
stop. At the lower end of the spring 88, the inner 
race member 82 of the ball bearing is urged 
against a stop on the sleeve 84 comprising a Spring 
washer 96 positioned in a slot 98 in the sleeve 
and having a, Washer therebetWeen. 
The sleeve 84 extends below the slot 98 where 

it cooperates with a felt grease ring 02 which 
Snugly embraces the sleeve to prevent egress of 
grease from the housing 70 and the ingress of 
foreign matter through the opening 04 of the 
sleeve 64. The ring 92 is held by gravity against 
an internal shoulder 06 of the sleeve 64. 
Above the spring ring 92 positioned in the an 

nular slot 94 of the sleeve 84, a spacer ring 08 is 
positioned to retain in position a Self-energizing 
spring clutch member positioned about the 
sleeve 84. Movement of the clutch member 10 in 
an upward direction is prevented by Spring ring 

2 positioned in annular slot 4 in the sleeve, 
a Washer 6 being positioned between the ring 
and the clutch member. 
The self-energizing spring clutch member 

comprises a number of turns of spring steel in 
helical form, preferably wound (left-hand) in 
counterclockwise relation downwardly, looking 
from the upper end of Fig. W. (all rotative rela 
tions are given hereinafter from this point of 
view) with the adjacent turns in touching rela 
tion and having a generally rectangular croSS 
section in any one of the turns. The ends of the 
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Spring are bent outwardly to form upper and . 
lower tabs 8 and 20 respectively, spaced cir 
cumferentially approximately 180° from each. 
other, which cooperate with driving means to be 
described hereinafter. The internal dimension 
of the clutch member is such that when in 
position on the sleeve 84 certain of the turns 
Such as, the middle turns or preferably the end 
turns of the member must provide a frictional 
engagement With the sleeve. This frictional en 
gagement of the turns gives purchase to the 
clutching action of the spring clutch member 
When an actuating force is applied to either tab 
thereof in a Winding or tightening operation. So 
that the clutch Will be self-energized to grip the 
sleeve and drive the sleeve in the desired direc 
tion. When a force is applied to either tab in an 
unwinding or loosening direction, this frictional 
engagement Will be eased and a slipping Will be 
attained for a de-clutching action. A clutching 
action can thereby be attained by applying a 
Winding or tightening force to the tabs if 8 and 
20 on the ends of the clutch member, or a de 
clutching action by the application of an un 
Winding or loosening force to either of the tabs. 
A means will now be described whereby these 
forces can selectively be applied to the tabs, or 
Spring projecting means 8 and 20. 
The tabs or spring projecting means 8 and 
20 preferrably extending radially outwardly, as 
ShOWI in Fig. W, are adapted to engage With a 
Spring energizing member 22 preferrably in the 
nature of an inwardly extending lug mounted on 
a rotatable longitudinally-shiftable sleeve 24, 
encircling in Spaced concentric relation the spring 
clutch member 9, and the sleeve 84 on which 
the Spring clutch member is mounted. The 
Spring energizing member or lug 22 extends 
radially in Wardly into the annular space between 
the interior of the sleeve 24 and the exterior of 
the Spring clutch member fo, having a clearance 
With the latter to prevent engagement with the 
body of the clutch member, being adapted how 
ever to engage With the tabs 8 and 20 as the 
sleeve 24 mounting the lug 22 rotates in con 
Centric relation about the clutch member 0. 
The longitudinal dimension of the lug 22 having 
reference to the threaded staff 46, is such that it 
Will always just engage one of the tabs f 8 or 20 
and Will not pass at any time between them in 
their longitudinal spacing when rotated or sub 
ject to relative rotation with reference to the lug 
22. In other words, no matter whether the lug 
22 is being rotated with reference to the tabs 
8 and 20, or the tabs ffa and 20 are being 

rotated relative to the lug 22, or both are being 
rotated in opposite directions, contactual rela 
tion between the lug 22 will be obtained with 
either tab 8 or 20 depending upon the longi 
tudinai position of the shiftable mounting sleeve 
24 for the lug. The transverse dimension of 

the lug 22 is relatively small and is related 
largely to strength and rigidity, but must allow 
relatively large circular or rotative movement of 
the lug before engaging the opposite sides of the 
tabs 8 and 20, which establishes a winding or 
tightening engagement or an unwinding or 
loosening engagement with either of the tabs, de 
pending upon the side of the tab engaged by the 
lug. 
To rotate the sleeve 24 and the lug 22 carried 

thereby concentrically about the spring clutch 
member 10 in either clockwise or counterclock 
Wise direction so as to engage the lug 22 with the 
Spring tabs i8 and 20, as already described, the 
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sleeve 24 is mounted slidably within a Second 
sleeve 28, which is attached to the lower side. Of 
a drive pulley 28 journalled on the sleeve 84 ad 
jacent the Upper end of the housing and driven 
by a notor device, as will be described in further 
detail hereinafter. The rotation of the pulley 28 
rotates the Second sleeve i2S fixedly attached to 
the pulley by riveted studs 3, the Second sleeve 
25 in turn rotating sleeve 23 through the agency 

of a pin and slot arrangement, including a pin 32 
IOUnited by riveting on the interior of the Second 
SeeWe 26, Which engages an obide slot, 34 in 
the wall of the sleeve 26, preferably located ap 
proximately 130 from the position of the jug 22. 
The turning nonent is transferred from the Sec 
Oild sleeve 25 to the sleeve 24 through the co 
Operative relation between the pin 32 and the 
oblique slot, 34 of the sleeve i2h, which creates 
a, Vertical component of the monent due to the 
oblique conformation of the slot, 34 which slides 
the sleeve 2 longitudinally with reference to 
the Second sleeve 28, and thereby noves the lug 
22 longitudinally with reference to the tabs 8 
and 2) of the Spring ciutch member to engage 
one or the other depending upon conditions. 
There is a relation between the left-handed 

thread of the staff 43, the counterclockwise Wind 
ing (top Fig. W) of the spring clutch member 
and the obliqueness of the slot 34, which ascends 
in a CCuriterClockwise direction in the wall of the 
sleeve 24 at an angle approximately 45° (top Fig. 
W). Or, in other words, the sleeve 23 is thrust 
downwardly When the pin 32 is rotated counter 
clockwise (top Fig. W) by the sleeve 25, and sieeve 
26 is thrust upwardly when the pin 32 is ro 

tated clockwise by its supporting sleeve 28. 
DOWWard thrust of the Sieeve 24 noves the lug 
22 correspondingly so that it. Wii engage the 

lower tab 25 of the spring clutch member . 
Upward thrust of the sleeve 24 noves the lug 23 
correspondingly So as to disengage the lower tab 
28 and engage the upper tab 3. 
The engaging relation between the tabs 3 

and 2 of the Spring clutch internber i? and the 
lug 23 of the sieeve 28 is further influenced by 
the displacement of the sleeve 8-g, which displaces 
simultaneously the clutch neinber longitudi 
nally in its space relation with the lug 22. The 
longitudinal displacement of the sleeve 84 is 
brought about by its threaded relation through 
the agency of nut 86 with the threaded staff 45 
nonrotatively attached at its upper end to the 
window glass 8 as already described and shown 
in Fig.I. 
When the resistance to downWard movement 

of the glass 8, as provided by a stop 74 on the 
frame member 4, approaches a predetermined 
value, say 60 pounds, the rotation of the nut 86 
creates an upward pull on the sleeve 84 by cinb 
ing up the fixedy held threaded Staff 46 to dis 
place the sleeve 84 upwardly which by the stop 
96 depresses and deflects fro; neutral position 
the Outer Spring is against its anchor, the in 
ternal flange 2 of the housing , to create a 
preloading on the staff A6. 

taneously the Spring ciutch member i with its 
terminating tabs 8 and 2, to effect their driv 
ing relation with the lug 22 as will be described 
further hereinafter. In the same manner, when 
the upWard movement of the glass 8 and the 
Staff 46 is stopped by the frame 6 of the door, 
the resistance to further movement will rapidly 

The upward move 
ment of the sleeve 84 also moves upwardly simul 
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8 
which will move the sleeve 84 downwardly by the 
nut 86 climbing down the staf 48 which causes a 
defection or depression from neutral position of 
the inner Spring 88, applied by the sleeve 84 to 
the spring 88 by stop 92, the spring 88 being an 
chored through the ball bearing 6 against the 
upper end 8 of the sleeve St. This downward 
InOWeinent of the sleeve 3A simultaneously moves 
the Spring clutch member with its tabs 8 
and 2) downwardly to effect again its driving 
relation. With the lug i32. This interplay of 
noVenents of these parts will be decsribed in fur. 
ther detail hereinafter. 
The pulley i28, which is journalied on the sleeve 

84 to allow longitudinal movement of the sleeve . 
but does not move longitudinally therewith, is 
held in fixed relation with the housing 7 by a 
shoulder 35 on the pulley 28 which rotatively 
contacts the upper end 33 of the housing by its 
OWer Sida With an antifriction member 33 there 
between and engages on its upper side with a 
bearing if slidably journaling the sleeve 84 at 
its upper end adjacent the nut 86. The bearing 

) is housed in a bracket 42 which is held in 
fixed relation to the housing 8 by extensions 
4& fitting against laterally extending flanges 46 
and it. Of the housing and held thereagainst by 
ScreWS 8 and 5. Screw 5 also attaches a 
bracket 52 to the flange A which supports a 
housing 54 by screw 35 through which the 
threaded staff 46 and the nut 86 of the sleeve 84 
extend, the nut 86 cooperating with a felt washer 
:56 retained in position in housing 58 to snugly 
fit against the periphery of the nut 86 to prevent 
ingreSS of foreign matter into the housing. 
The housing 5 protects the driving arrange 

Inent for the pulley 28 from exposure to the 
Weather. The driving arrangement consists pref 
ei'ably of a toothed belt 63 cooperating with the 
toothed periphery of the pulley 28 and the 
toothed driver pulley 52 mounted on the arma 
ture shaft 54 of a reversible electric motor 66, 
Which is mounted by any convenient means (not 
ShoWn) to the flange it of the housing 73 in a 
manner So that the shaft 64 is vertical to place 
the driver pulley 82 in a plane with the driven 
pulley 28 so that the belt can effectively create 
a driving relation therebetween. It may be de 
Sirable to have a speed reduction from the driver 
pulley 32 to the driven pulley 28 as shown. 
The housing 54 coversail of the parts as shown. 

Referring to Fig. I, the sadis S8 of the electric 
notor 66 are connected to a manually-operated 
reversing Switch it in ounted on the door frame 

to be conveniently actuated from the interior 
of the car, so that control over the motor is read 
ily attained. Thereafter leads 2 are connected 
to a Source of power (not shown) of the auto 
notive vehicle. These details are well known in 
the art. 
The device operates as follows: Assuming that 

the Window glass 8 is in the position shown in 
Fig. I and the Operator of the automotive vehicle 
desires to raise the glass so as to close the win 
doW, upward movement of the staff A6 Will be 
required to move the glass 8, and inasmuch as 
the Staff 46 is provided with left-handed threads, 
the sleeve 84 and its nut 36 must be rotated 
Counterclockwise, (top Fig. W) to bring this about. 
The electric motor will be operated in a direc 
tion to rotate the pulley 28, its attached sleeve 
26, and the slidable sleeve 24 in a counterclock 

Wise direction. The counterclockwise rotation of 
these parts will move the pin 32 to the upper 
tend of the oblique slot 34 which will thrust the 
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sileeve 24 to its lowermost position which (as 
Sunning that the Springs 4 and 88 are in neutral 
position) will move doWinWardly simultaneously 
the lug 22 on the sleeve 24 so that it Will Con 
tact the forward face of the lower tab 20 to 
place a winding or tightening force on the end 
of the spring clutch member (). The frictional 
engagement of some of the turns of the Spring 
clutch member 10, with the exterior of the sleeve 
84, gives purchase to the winding or tightening 
force applied by the lug 22 to the tab 20, which 
will self-energize the Spring to become a clutch 
member engaging the exterior of the Sleeve 84 
to rotate it in a counterclockwise direction to 
raise the staff A6 and thereby raise the Window 
glass 8. This operative clutching relation be 
tween the spring clutch member 0 and the 
sleeve 84 will continue either until the WindoW 
is completely closed which will give rise to a 
reaction force acting on the Spring 88 or a re 
action force arises from Some other reason, Such 
as blocking over the predetermined limit of Say 
40 pounds. When the window glass 8 is com 
pletely closed, this reaction force is attained and 
automatically changes the driving relations of 
the elements, as will now be described. 
As soon as a reaction force of the predeter 

mined value is attained, as determined by the 
Strength and stiffness of Spring 88 (When in Over 
ment of the glass 8 is upward), a doWinWard 
movement of the sleeve 84 is caused with a de 
flection of the Spring 88 carrying With it the 
spring clutch member O whose movement on 
the sleeve 84 is limited by stops 92 and 2, 
compressing, the spring 88 against the end 8 
of the sleeve 64, the compressing force being 
transmitted by stop 92. The downward nove 
ment of the sleeve 84 is caused by the Stopping 
of the Window glass 8 which causes the nut 86 
to pull the sleeve 84 downwardly inasmuch as 
the staff 46 becomes stationary by the Stoppage 
of the glass, the driving moment still being ap 
plied by the lug 22 to the tab. 20. The down 
Ward movement of the sleeve 84 and the Spring 
clutch member to frees the tab f29 from the 
lug 22 by slipping past its lower end to break 
the driving relation therebetween, the lug 22 
being stationary longitudinally inasmuch as the 
pin 32 is in the top end of the oblique slot 34. 
The rotation of the sleeve 24 in the counter 
clockwise direction continues after the lug 22 
is freed from contact with the tab 20 for ap 
proximately 180°, at which time the upper end 
of the lug 22 contacts the upper tab 8 and 
moves it in a counterclockwise direction, which 
in this instance is an unWinding or loosening 
action so that no further clutching but rather 
a de-clutching occurs, allowing the driving ele 
ments to operate freely in the counterclockwise 
direction, with the sleeve 84 and the staff 46 Star 
tionary, subject however to the upward urge of 
the deflected spring 88 giving the predetermined 
bias or preloading on the Window glass 8. 

If the Window glass 8 is closed, the motor and 
its driving elements can be energized at the Will 
of the operator in a counterclockwise direction 
as long as he desires and the motor Will not be 
substantially loaded and cannot burn out, and 
there Will be no change in the conditions in the 
drive mechanism. However, when the motor is 
reversed and the pulley 28 is driven in a clock 
Wise direction, a new phase of the Operational 
cycle is entered and will now be described. 
With the termination of the driving in a 

counterclockwise direction with the window glass 
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8 in closed position, the pin 32 is in the upper 
end of the oblique slot 34, with the lug 22 
contacting the upper tab 8 of the Spring clutch 
member 0, for the application of a driving 
moment in an unwinding or loosening relation, 
and at the same time the Spring 38 is compressed 
and applying its predetermined bias or preload 
ing to hold the Window glass 8 firmly against 
the upper side of its frame, Which also has dis 
placed the sleeve 84 to its lowermost position 
and With it the Spring clutch member . Now 
When the pulley f28 has its direction of rotation 
reversed by reversing the electric motor by the 
manual switch 70, the first action of the device 
may be the shifting of the pin 32 from the 
upper end of the oblique slot 34 to the lower 
end thereof, Which creates a longitudinal move 
ment upWardly of the sleeve 24 to also move 
upWardly the lug 22, which may then rotate 
approximately 360° before it again contacts the 
upper tab 8 On its opposite side to apply a driv 
ing torque in the Winding or tightening direc 
tion, Which With the purchase created by the 
frictional engagement of some of the turns of 
the Spring clutch member 0, immediately 
clutches the sleeve 84 and drives it in a clock 
Wise direction (top Fig. W). 

It Will be noted that the electric motor 66 
is given by the mechanism described a period 
of free running allowed by the free rotation of 
the sleeve 24 through at least 360° or more be 
fore it must pick up, at least in part, the operat 
ing load after the Spring if has clutched the 
sleeve 84. This gives the motor an opportunity 
to build up kinetic energy to get a “running 
Start' On the Static load which is due to the 
compression of the Spring 88 by the preloading 
On the WindoW glass 8 and the inertia of the 
parts. The kinetic energy of the moving parts 
aids the motor in its starting operation so that 
it need not depend only upon its starting torque. 
Once movement occurs, the deflected Spring 88 
aids the motor to some extent by being itself 
unloaded by upWard movement of the sleeve 84 
and brought to normal neutral condition before 
the full load is carried by the motor by moving 
the WindoW glass. The electric motor is given 
thereby a period of no load and light load in 
Which to pick up speed before the full load is 
picked up by the driving mechanism and placed 
On the motor. 
AS pointed out above, after the lug 22 picks 

up the opposite side of the tab 8 by clockwise 
rotation and creates a new clutching relation 
between the spring clutch member and the 
sleeve 84, the sleeve 84 is first moved upwardly 
to relieve the loaded condition of the inner spring 
88 until neutral position is attained between in 
ner Spring 88 and Outer Spring 74. When neu 
tral position is attained, the sleeve 84, by its 
clock Wise rotation through the nut 83, will move 
the staff 46 downwardly to lower the window 
glass 8 and open the same. The upward move 
ment of the sleeve 84 and the clutch spring 
Will not break the clockwise driving relation 
(tightening) between the lug 22 and the upper 
tab 8, but will only move the tab 8 nearer 
to the upper end of the lug 22 preparatory to 
being disengaged when the movement of the Win 
dow glass 8 reaches its lower limit as will now 
be described. 
Once having established the clockwise driving 

relation to rotate the sleeve 84 in a clockwise di 
rection and to move the staff 46 downwardly by 
its left-handed thread cooperating with nut 86 on 
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the sleeve 84, the downward movement will con 
tinue until the lower limit of travel of the Window 
is reached, as determined by the stop 4 (Fig. ). 
Here the travel of the window is stopped and the 
preloading force is again built, up in the driving 
mechanism by moving the sleeve 84 upwardly 
from neutral position by having the nut 85 climb 
up the non-rotative Staff 46 Which is held Sta 
tionary by the stop 75. This movement of the 
sleeve 84 deflects the outer Spring 4 upwardly by 
Stop 96 to compress it against its anchor, the 
inner fiange 2 of the housing . The sleeve 24 
being held in fixed longitudinal relation by hav. 
ing the pin 32 in the bottom end of the oblique 
Slot 34 holds the lug 22 in the same fixed rela 
tion, So that upward movement of the sleeve 84 
and the clutch Spring member with its end 
tabs 8 and 20, frees the upper tab 8 from 
its driving relation with the lug 22 by slipping 
Over its upper end, so that the lug 22 may rotate 
180° approximately to establish a clockwise rela 
tion. With the lower tab. 2, which is in the un 
Winding or loosening direction to declutch the 
clutch Spring member fit from its driving rela 
tion. With the sleeve 8 to allow slippage and rela 
tively free rotation therebetween. This de 
clutching renoves the full load from the notor 
66 and allows it to run under relatively light load 

as already described with reference to the upper 
limit of movement of the window glass 8. This 
leaves the Window glass positioned against the 
Stop 4 with a preloading as determined by the 
deflected Spring is as described. This preloading 
Of the Window glass 3 at the extremes of its 
movement prevents rattling due to looseness, etc. 
NoW, if the operator again reverses the rotation 

of the motor 6 by the reversing Switch , the 
motor is again provided with a free running peri 
Od before picking up full load as described with 
reference to the first reversal of the motor. With 
the Sleeve 24 again rotating in a counterclock 
wise direction (top Fig. W), the pin 32 is again 
noved to the upper end of the oblique slot 34 
moving lug 22 downwardly and the lug 22 after 
rotating through approximately 360 degrees 
again contacts the lower tab 26 on its opposite 
Side to establish a winding or clutching relation 
with the sleeve 84 by the Spring clutch member 
is. This will first unload the outer spring 4 
to neutral position by downward movement of 
sleeve 84 and then pick up full load to move the 
glass 8 upwardly again as already described. 
The Window glass 8 may be stopped at any 

intermediate position between the limit positions 
during movement in either direction by merely 
deenergizing the motor f36 by the manual SWitch 
70. This will leave the springs 4 and 88 in 

neutral position. Movement in either direction 
of the glass 8 can be readily attained by rotat 
ing the sleeve 24 by the motor 66 clockwise for 
downward movement of the glass, and counter 
clockwise for upward movement thereof. The 
elements of the clutching and declutching means 
Will automatically assume the essential driving 
relations as already described, except that the un 
loading of the Springs 4 and 88 will not occur 
at any of the intermediate positions of the glass. 

Referring now to Fig. VII, a modification of 
the invention is shown wherein the equivalent of 
the Spring-energizing member or lug 22, as 
shown in Fig. V, is mounted on the sleeve 84 and 
may consist of a lug 30 affixed to the sleeve 8A by 
Welding Or the like and adapted to shift longitudi 
inally thereWith. The lug 480 is adapted to co 
Operate With upper and lower, internally-extend 
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circumferentially approximately 180 degrees) of a 
Self-energizing Spring clutch member 86 wound 
clockwise (top Fig. VII) downwardly, positioned 
on the interior of a longitudinally shiftable Sleeve 
88, wherein it is held by a pair of stops 3 and 
92 affixed in inner annular grooves S4 of the 

Sleeve 88. The spring clutch member 85 in this 
modification as adapted to establish by its ex 
terior Surface a clutching and declutching rela 
ation. With the interior surface of the shiftable 
sleeve 88, and is provided with a frictional en 
gagement therewith by certain of its middle or 
end turns, as already described in the first modi 
fication, in order to give purchase to the clutch 
ing action of the element. The dimensional re 
lation between the internally-extending tabs 82 
and f4 is the same as in the modification already 
described. 
The longitudinally-shiftable sleeve is mounted 

inside of a Second outer sleeve 96, mounted on a 
pulley 98 for rotation therewith. The sleeve 
96 is provided with a pin 200 mounted fixedly on 

its inner Surface, where it extends into an oblique 
slot 22 positioned in the wall of the sleeve 88, 
So that when driving torque is applied to the 
sleeve 88, through the agency of the pin 28 and 
Slot 22 by the outer sleeve 96, the sleeve 88 will 
be shifted longitudinally in accordance with the 
direction of rotation of the outer sleeve. When 
the rotation is counterclockwise (top Fig. VII) 
the pin 200 Will move to the top end of the slot 
292 and when the rotation is clockwise the pin 
209 will move to the bottom of the slot 22. 
Viewing the sleeve 88 alone, the slot 292 is as 
cending at an angle of approximately 45 degrees 
in a Counterclockwise direction. The pin 20 
does not pierce the inner surface of the sleeve 88 
to interfere With the action of the clutch member 
86. In other respects the construction of the 

actuating mechanism is the same as in the modi 
fication described. 
This modification operates as follows: With the 

Staff 46 provided with a left handed thread in the 
Same nanner as in the first modification, when 
the sleeve 84 is rotated counterclockwise, the staff 
46 Will move upwardly, with the driving relation 
being established with the pin 200 in the top end 
of the Slot 202 So as to position the shiftable sleeve 
88 in its lowermost position. With the springs 
14 and 88 in neutral positions, the upper tab. 82 
Will contact the lug 80 on the sleeve 84, and 
Create an expanding or tightening condition 
Within the Spring clutch member 86, and due to 
the purchase derived from the frictional engage 
ment of certain of the turns thereof with the 
inner Side of the sleeve f88, a clutching aetion 
Will arise to allow the upper tab 82 to drive the 
lug f80 in a counterciockwise direction to ad 
Vance the Staff 46 upwardly to raise the window. 
When the upper limiting position is reached 

the sleeve 84 will move downwardly to compress 
inner Spring 88 to create the desired preloaded 
condition as described earlier with reference to 
the first modification, which will cause lug 80 
to move downwardly with tabs 82 and 84 re 
maining longitudinally stationary, so that upper 
tab 82 will slip off the upper end of the lug 8 to 
free it, then after 180° of relative counterclock 
Wise rotation, lug 80 will be engaged by the lower 
tab 8 to Create a contracting or loosening con 
dition Within the Spring clutch member 86 to 
CauSe a declutching action between it and the 
sleeve 88. 
Taking into consideration the change in opera 

tion arising from the reversal of the position of 
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lug 80 and the self-energizing spring clutch 
member 88, the modification shown in Fig. WII 
performs the same function in substantially the 
same manner as the modification shown in Fig. W. 
With the reversal of rotation of the sleeve i88 

to clockwise rotation, the pin 200 will move to 
the lower end of the slot 22 to move the sleeve 
288 to its uppermost position and with 360 de 
grees rotation causes engagement between lug 
80 and the lower tab 84 on the opposite side 

of the lug to create the expanding or tightening 
relation for a clutching action to drive the staff 
46 downwardly. First the spring 88 will be un 
loaded with upward movement of the sleeve 84 
and then full load will be assumed by the motor 
to move the staff 46 till the lower limit of move 
ment is reached. The sleeve 84 Will then climb 
up the staff 46 to load spring 74 and displace lug 
80 upwardly to disengage it from the lower tab 
84 and break the clutching relation. The 

clutching member 86 after rotating 180° clock 
wise will pick up by the upper tab 82 the lug 
80 and cause a contracting or loosening relation 

to be established which will declutch and allow 
the motor 66 to run relatively under light load. 
As with the first modification, the interview 

ing positions of the glass 8 can be attained by 
stopping the motor when the window glass 8 is at 
the desired position. 
With reversal of the motor again to rotate 

sleeve 88 in counterclockwise direction, the pin 
200 moves again to the upper end of the slot 202, 
and the initial movement will first unload the 
spring 74 by downward movement of the sleeve 
84. With the springs 4 and 88 in neutral posi 
tion, the full load will be taken up by the motor 
for upward movement of the windoW 8. 

It is to be understood that the motor 66 in 
this modification also has the short free running 
period of practically no load or light load before 
full load is taken up with “a running start,' all 
as is described with reference to the first modi 
fication. 

It is to be understood that the above detailed 
description of the present invention is intended 
to disclose an embodiment thereof, to those skilled 
in the art, but that the invention is not to be 
construed as limited in its application to the de 
tails of construction and arrangement of parts 
illustrated in the accompanying drawings, since 
the invention is capable of being practiced and 
carried out in various ways without departing 
from the spirit of the invention. The language 
used in the specification relating to the opera 
tion and function of the elements of the inven 
tion is employed for purposes of description and 
not of limitation, and it is not intended to limit 
the scope of the following claims beyond the re 
quirements of the prior art. 
What is claimed: 
1. A window actuating mechanism comprising 

a reversible electric motor, a threaded sleeve, a 
coupling between the sleeve and the electric no 
tor including friction means for clutching a Sur 
face carried by said sleeve and control means 
therefor functioning in response to the direction 
of rotation of the motor for establishing its drive 
in either direction, a non-rotatable screw shaft 
threaded in said sleeve for causing the shaft to 
move longitudinally with respect thereto in re 
sponse to rotation of said sleeve for moving a 
Window between selected positions, the sleeve be 
ing axially displaceable with respect to the elec 
tric motor to provide a longitudinally sliding 
movement between said friction means and Said 
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control means when the resistance to the longi 
tudinal movement of the screw shaft for moving 
the Window exceeds a predetermined value to un 
couple the sleeve from the electric motor to 
thereby interrupt the movement of said window. 

2. A Window actuating mechanism comprising 
power actuated means, a member for moving the 
Window to and from selected positions, coupling 
means for establishing a driving connection be 
tween the power actuated means and the window 
moving member, including a self-actuating clutch 
carried by said member and energizing means for 
Said clutch carried by the power actuating means 
for rotary movement therewith and axial dis 
placement to Spaced positions in response to its 
direction of rotation a longitudinally slidable ele 
ninent operable to uncouple said driving connec 
tion, a Spring preloaded to a predetermined value 
connected to said window moving member for op 
posing the longitudinal sliding movement of said 
element whereby when the resistance to the move 
ment of said window reaches the preloading value 
of Said Spring the uncoupling of the power actu 
alted means and Window moving member takes 
place by relative longitudinal movement between 
said clutch and its energizing means and the 
window is held in position under the preloaded 
value of Said spring. 

3. A WindoW actuating mechanism comprising 
a prime mover for Operating a driving member, 
a sleeve Spring preloaded against load reaction 
operable to move a window to and from a selected 
position, a clutch Operating as a driving connec 
tion between Said driving member and spring pre 
loaded sleeve, said clutch including friction means 
carried by said sleeve operated by an energizing 
member having a connection. With the driving 
member for limited rotary and axial displace 
ment With respect to the friction means in re 
Sponse to the direction of rotation of the driving 
member means longitudinally movable With the 
Spring preloaded sleeve rendered operable by 
load reaction. When the Window reaches the ends 
of its allowable movement to interrupt said driv 
ing Connection by disconnecting said clutch by 
relative longitudinal movement between said fric 
tion means and its energizing member whereby 
the Window is held tight in such position under 
the Spring preload even when the motor is dis 
COnnected. 

4. A WindoW actuating mechanism comprising 
an electric motor, a stationary housing, a sleeve 
Supported in Said housing rotary and forwardly 
Or rearwardly sliding movement relative said 
motor, load Sensitive Spring means preset to a 
predetermined value and being connected to the 
sleeve and housing for opposing the sliding move 
ment of Said sleeve, a coupling between said 
sleeve and motor whereby the said sleeve is 
driven by the electric motor, a member for mov 
ing a Window panel from one selected position 
to another, a helical connection between said 
Sleeve and said Window moving member operable 
to cause said member to move longitudinally 
relative thereto in response to rotation of said 
sleeve, the load-sensitive spring means permit 
ting the longitudinal sliding movement in a 
forward or rearward direction of said sleeve rela 
tive to the electric motor in response to a pre 
determined Selected resistance to the movement 
of Said Window panel for uncoupling the sleeve 
and motor causing the motor to run essentially 
under no load and stop the movement of said 
Window panel. . . . 
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* 5. A window actuating mechanism compris 
ing a reversible electric motor, a supporting hous 
ing, a rotatable. nut resiliently held in a station 
airy position in said housing against upper Or 
downward movement, a coupling between Said 
nut and the electric motor located in Said hous 
ing for rotating the nut in either direction, a 
non-rotatable screw shaft threaded in Said nut 
and adapted to be moved longitudinally With 
respect thereto in response to the rotation of said 
nut for moving a window pane to and from a 
closed position, resilient means preset to a pre 
determined value carried by said housing and con 
nected to said nut for opposing its upper or down 
Ward movement, the nut and said resilient meanS 
being operable when resistance to the movement 
of the window pane exceeds different predeter 
rained values for either directions to allow the 
upper or downward movement of the nut out 
of Said stationary position to uncouple the nut 
from the electric motor and thereby interrupt 
further movement of said window pane. 

6. A Window actuating mechanism comprising 
a driving in ember rotatable in Opposite direc 
tions, a sleeve member operated thereby for caus 
ing the movement of Window pane to and from 
closed position, a coil Spring having convolutions 
in a slight frictional engagement With one of Said 
members and operable for self clutching en 
gagement thereWith, energizing means rotatable 
by the other of Said members for engaging either 
end of said coil spring to produce the spring 
Self clutching engagement, axially displaceable 
means connected to the driving member respon 
sive to the direction of rotation of the driving 
member operable to produce the engagement of 
the energizing means With the end of Said Spring 
which causes the self clutching engagement 
thereof effecting thereby a positive driving con 
nection between Said members irrespective of the 
direction of rotation of the driving member, and 
longitudinally yielding means operable when the 
resistance to the movement of the window pane 
exceeds a predetermined amount while the spring 
is clutchingly engaged With said member to pro 
duce longitudinal relative movement between said 
Spring and energizing means for interrupting the 
Self clutching engagement of said spring stop 
ping the Operation of the sleeve member by the 
driving member to thereby interrupt the move 
neint of the Window pane. 

7. A closure actuating mechanism comprising 
a driving member operable in either direction 
for rotating a sleeve having a threaded connec 
tion. With a non-rotatable member adapted to 
IihoWe longitudinally a closure to and from closed 
position, a clutch Surface provided on the outer 
Surface of Said sleeve, a coil spring mounted for 
clutching engagement with said surface and pro 
vided With projecting means adjacent each end 
portion, an energizing element rotatable by the 
driving member adapted to engage said spring 
projecting means, and means responsive to the 
direction of operation of the driving member 
including an inclined slot and pin connection to 
calise longitudinal movement of said energizing 
element with respect to said coil spring whereby 
Said element engages the spring projecting means 
Which produces self clutching engagement of the 
Spring With Said clutch surface to thereby effect 
& driving connection between said sleeve and 
driving member irrespective of the direction of 
Operation of the driving member to move said 
closure to and from closed position. 
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8. A window actuating mechanism comprising 

an electric motor, a member connected to a win 
dow for moving the window to and from selected 
positions, means for establishing a driving con 
itection between the electric motor and the Win 
dow moving member providing a free running 
period for. Said motor, said means including a 
member connected to said motor and being ax 
ially displaceable in response to the direction of 
rotation of the motor, a longitudinally slidable 
element forming a part of said driving connec 
tion, and a resilient member loaded to a prede 
termined Value for opposing the longitudinal 
sliding movement of said element, the longi 
tudinal slidable element and resilient member 
being So interconnected that When the resistance 
to the movement of said window by the Window 
moving member reaches the preloading value of 
Said resilient member the slidable element moves 
longitudinally and the driving connection of the 
electric notor and Window moving member is 
interrupted by the longitudinal movement of said 
element and the window is held in position under 
Such preloaded value and the electric motor runs 
eSSentially under no load. 

9. A Window actuating mechanism including 
a driving member and a driven member the lat 
tei Operable for moving the window between 
Selected positions, one of said members having a 
clutch engaging surface, a clutch spring nor 
taally out of clutching engagement with said sur 
face, energizing means operated by the driving 
member and movable axially in response to the 
direction of rotation of the driving member into 
energizing engagement with the spring for caus 
ing the Spring clutchingly to engage said surface, 
load-Sensitive means connected with the driven 
member yieldingly to permit relative longitudinal 
movement between said members upon imposition 
of overload while the spring is clutchingly en 
gaged With Said surface, and means actuated 
upon predetermined longitudinal movement be 
tWeen. Said members to effect relative movement 
between Said clutch spring and said energizing 
heans to cause disengagement of the spring 
clutch With Said clutch engaging surface. 

10. A. Window actuating mechanism including 
a reversible driving member and an output mem 
ber the latter operable for moving the window 
between selected positions, one of said members 
having a clutch engaging surface, a clutch spring 
having freely projecting ends and slight frictional 
engagement, but normally out of clutching en 
gagement. With Said Surface, energizing means for 
Said clutch Spring operating solely on either of 
the projecting ends thereof, a helical connee 
tion between the other of said members and said 
energizing means, said helical connection being 
Operable by the direction of rotation of the con 
nected member therewith for moving the energiz 
ing means into energizing engagement with the 
proper end of the clutch spring for causing the 
clutch Spring to clutchingly engage Said Surface, 
yielding means responsive to load reaction con 
nected with the output member to permit longi 
tudinal hovement between said members upOn 
the imposition of overload while the Spring is 
clutchingly engaged with said surface, and means 
actuated upon predetermined degree of longitudi 
nal movement between said members to effect 
relative movement between said clutch Spring and 
Said energizing means to eause disengagement 
of the clutch Spring with said clutch engaging 
Surface, 
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11. A window actuating mechanism including 
a poWer Supplying member and a Second re 
ber actuated thereby for operating a WindoW the 
pOWer SUpplying member having a clutch engag 
ing Surface, a clutch spring mounted for rota 
tion. With the power Supplying member and nor 
mally out of clutching engagement With Said 
surface, energizing means for the spring carried 
by said Second member and movable to active and 
inactive positions, means arranged yieldingly to 
permit relative longitudinal movement of said 
members upon imposition of overload while the 
Spring is clutchingly engaged with Said Surface, 
said means cooperating with the energizing 
means for moving the same to inactive position 
upon a predetermined degree of relative longi 
tudinal movement of said members, to release 
the Spring from clutching engagement. Whereby 
the power supplying member runs eSSentially 
under no load. 

12. A window actuating mechanism comprising 
a member spring preloaded against load reaction 
adapted to be operably connected to be driven 
by a power Supplying member for actuating a 
Window to and from selected positions, energizable 
coupling means interposed between the power 
supplying and preloaded member operable to es 
tablish a driving connection between said mem 
bers, said coupling means including friction 
clutching means connected to the driving men 
ber axially displaceable in response to its direc 
tion of rotation and a longitudinally shiftable 
element for uncoupling the lenbers by stopping 
the energization of the coupling means, means 
operable by movement of the spring preloaded 
member caused by the load reaction produced by 
a predetermined Selected resistance while ac 
tuating said WindoW to shift longitudinally said 
element for uncoupling the Spring preloaded 
member from the power Supplying member, and 
the Spring preloaded member operating When the 
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uncoupling takes place to hold the Window in 
position under such spring preload irrespective 
of when the power Supplying member is stopped. 

13. A Window operating mechanism compris 
ing a rotatable reversible driving member and a 
Sleeve the latter rotatable in either direction by 
the driving member for causing the movement 
of a WindoW to and from Selected positions, a 
clutch Spring having freely projecting ends and 
Wound. With convolutions adapted to be in a slight 
frictional engagement With said sleeve but nor 
inally out, of clutching engagement therewith, 
an energizing member normally in engagement 
With either end of said clutch Spring rotatable 
With the driving member and axially displace 
able with respect thereto in response to its di 
rection of rotation to actuate the spring clutch 
by engaging the proper projecting end thereof 
to energize the Spring convolutions to clutch 
ingly engage said sleeve establishing a driving 
Connection between the driving member and the 
sleeve irrespective of the direction of rotation of 
the driving member to cause the movement of 
the Window to and from selected positions. 

JAMES MARK LAUNDER. 
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